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Diabetic kidney disease (DKD) is the major cause of renal disease due to hyperglycemia. Worldwide, approximately 40% of people with diabetes develop DKD. Presence of persistent albuminuria in urine is the initial clinical indication of DKD. Of the major pathways known to be involved in the development and progression of DKD, the renin-angiotensinaldosterone system (RAAS) has been considered as the most important pathway as it plays a central role in maintaining blood pressure, glomerular pressure, and fluid and electrolyte balance via angiotensin II. During development of diabetic nephropathy (DN), there is increased formation of angiotensin II, by the action of ACE, which further results in renal vascular constriction via activation of its receptor ATR1. However, activation of ATR2 ensues beneficial effects including vasodilation, antiinflammatory, and antiproliferative actions [1] .
Tsalamandris and his coworkers observed for the first time in 1994 that few type II DM patients displayed no significant proteinuria but had renal insufficiency and developed DKD (i.e., estimated glomerular filtration rate (eGFR) < 60 mL/min/ 1.73 m 2 ) [2] . This has been described as normoalbuminuric diabetic kidney disease (NADKD) or diabetic kidney disease without proteinuria where albuminuria does not associate with impairment of kidney function. The ADA criteria for diagnosis of DKD now involve the presence of eGFR < 60 mL/min/ 1.73 m 2 or the presence of UAE > 30 mg/24 h [3] . In patients with nonalbuminuric diabetic kidney disease, risk factors include obesity, hypertension, high TG levels, sex, poor glycemic control, and glomerular hyperfiltration [4, 5] that may play a role in nephrosclerosis. Prevalence of NADKD varies from 14.29 to 56.6% among diabetic patients with different ethnicities [6, 7] . Macroangiopathy is found to be more prevalent in patients with NADKD [8] . Boeri et al. also observed that intrarenal arteriosclerosis is the main cause of renal impairment in NIDDM patients independent of albuminuria [9] , and this may partly cause eGFR decline in these patients. Several studies also suggest that decline in renal function is mainly due to interstitial injury (a pathological change in DN) [10] as compared with glomerular injury [11] . Hence, eGFR decline may be a consequence of interstitial injury in DM patients and tubulointerstitial injury may be more important in the development of NADKD. Mesangial matrix proliferation, increased glomerular fibrosis, thickening of basement membrane, and increased type IV collagen in the interstitium and glomeruli are some pathological changes that were demonstrated in NADKD rats and patients [12] . Moreover, a faster eGFR decline in albuminuric DM patients was observed as compared with patients with NADKD [13] . Urinary NGAL and FABP are the important indicators of tubular injury in the kidney [14] that may be helpful in the diagnosis of NADKD.
Activation of ATR1 plays an important role in the pathogenesis of renal tissue injury. In an earlier study, it has been observed that hyperglycemia activates RAAS and contributes to renal fibrosis [15] . Ang II, the major mediator of kidney injury, displays majority of its deteriorating effects like generation of ROS, tissue inflammation, and fibrosis via activation of ATR1 [16] . Increased expression of ATR1 has been reported in the in vivo model of glomerular capillary hypertension in podocytes of the remnant kidney [17] . It has been observed that activated NF-κB complexes are largely situated in mesangial, tubuloepithelial, and endothelial cells [18] and promote renal inflammation by macrophage infiltration in a model of diabetic nephropathy [19] and treatment with ATR1 antagonist partly diminished NF-κB activation [20] . Also, treatment with ATR1 antagonist in kidney arterioles led to increased expression of protective ACE2 [21] .
Among RAAS genes, ACE gene is the most extensively studied gene, and I/D polymorphism of ACE gene is found to be strongly associated with the activity of ACE [22] in DN patients. AGTR1 gene expression pattern also demonstrates significant association with DN [23] . Increased mRNA levels of ATR1 gene have been found to be associated with C allele of A1166C polymorphism [24] . Earlier studies have confirmed the significant association of A1166C polymorphism of ATR1 gene with DN [25] . However, contrasting reports regarding association of ATR1 and DN also exist in literature [26] .
In this issue, Viswanathan et al. [27] report the clinical and biochemical features of patients with NADKD from South India and their relation with ATR1 receptor polymorphisms. The finding of significant differences in clinical and biochemical profiles as well as higher cystatin C and a significant association of AGTR1 A1166C receptor polymorphism with normoalbuminuric DKD suggests that this entity could have a different underlying pathophysiology. It could also be possible that cystatin C or other biomarkers in the blood or the urine could serve as earlier indicators of DKD than albuminuria. Whether there is a distinct genetic basis for this condition is unclear and cannot be said with any degree of certainty from this study. Future prospective studies with much larger sample sizes might answer this question and need to be undertaken.
